ATP-sensitive K+ channels reveal the effects of intracellular chloride variations on cytoplasmic ATP concentrations and mitochondrial function.
Replacement of intracellular Cl- by impermeant anions, as well as treatment of insulinoma cells by the Cl- channel blocker, NPPB, leads to activation of ATP-dependent K+ (KATP) channels. Activation of KATP channels by C1- substitution is eliminated (i) when intracellular ATP is replaced by non-hydrolyzable ATP analogs, (ii) when the perfusion medium contains an ATP regenerating system, (iii) when the mitochondrial ATPase is blocked by oligomycin. Dinitrophenol and GDP have the same activating effects on KATP channels as NPPB or intracellular Cl- substitution. Our interpretation of the results is that NPPB and intracellular Cl- replacement produce an uncoupling of oxidative phosphorylation by acting on mitochondrial anion channels, which leads to rapid degradation of ATP and to activation of KATP channels. KATP channels are useful sensors of cytoplasmic ATP variations.